Sexual dimorphism in the mossy fiber synapses of the rat hippocampus.
The presence of sexual dimorphism in the hippocampal formation has long been recognized. Differences between male and female rats have been detected with respect to the number of dentate granule cells and branching patterns of dentate granule and hippocampal pyramidal cell dendrites. Groups of 6 male and 6 female Sprague-Dawley rats were studied at 180 days of age. Based on light microscopical Timm-staining and Golgi-impregnation and electron microscopy, and applying morphometric techniques, we now report that the total number of synapses between mossy fibers and the apical dendritic excrescences of CA3 pyramidal cells is the same in male and female rats, despite a higher numerical density in the latter. Moreover, the volume of the mossy fiber system was found to be smaller in females. Because the number of dentate granule cells is smaller in females than in males, the increased numerical density of synapses may be thought of as a compensatory mechanism to equalize the number of synaptic contacts between dentate granule and CA3 pyramidal cells in the two sexes. We demonstrate that an increase in the number of mossy fiber boutons in female rats is a determining factor for the sexual differences found.